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iMW^^mmy- ym^ooh^y^y^^y mmo s f e T-cifj& 

. f-V 7"l/'7y3 >IMO S F E T t:i §ti - i: t: i o t f f fel 

tmw^&pLhti&mmr- f ro^itt^fv 7> -> 3 >imo s f e 

T(i. W^^hK&m(D±M*-y '^y * * y MUMOSFET£:|Wji;iI]l&/^ 
- y-Xrm X<Dt i <D i><Dbzr4 7°V v v a yi\L<Dtzhb<DWk&JMj) t: &lNZ 

iSL§v^*I±tfg:L# ^mmJ±<7)J^y^y7,* y HMO SFETt, r-V 
-fV v v a >SMO SFETi 

±M7 v 7 7 o 7n -j y°m^ t ±mm 1 m ^-mmtmit. ±ies l ^mm.i±<D 

x.-y;\yy\^ y MMO S F E T-eft/££tU 

_Lie^2«-^-f53t^{±, ±Ifii^L^v^SJ±0^>^>^^ V MMO S F 
ETt, ilSf&L^vMtmffi^^^^^^^^ > MMO S F E T £-£>\ JtKfSL 
£\s*mW.l±.<DJ-y^yy\* > HMO S F ET^\ ±m&L%^mn&<vso;s 
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mm. 2 0 0 3 - 1 7 2 4 8 6 ^- V \ 2/ 

yy,*y MMOSFETfciffifV Ar>3 >lMOSFETt^\ _tf£-r 
^ y'V -y v a >IM0 S F E T"Cl#J55c £ .1 <h ^ 1" 01®^ 

So 

[fit*® 4] ffi*f3CM>-C, 
ff©MO S FET fc±SBWL#v>|t«ffiOMO S F E TXffif&Z fr%> - £ 

MO S F E T Tit £ tu ^-<Ojiia[l]j^(±. _hf£jg: L £ Wjtmj±?)^ >^ ^ 

> mmo s f e t xm®, ztizztmrnt-fz ^mfamnmffimWo 
[itt*®6] w*®3 iz&^x, 

±IST^-n^[US&<7)9 SvM£«J&1-£MO S F ET(i_ti£^L^Mitm 
jEc7)o.>/n>^^ > HMOSFET^fflv\ HMOSFETM^^t- K 

[If*® 7] Iff*® 1 &v>L 6 <D^-f *i/Mc£>v>-C. 

_tia^v -/v y v a >imo s f e T*±. ±mm-%ftmm&K x <o m^r&mz 

7°7n 7 7°®ffi<Dm KtStft h tifz CMOS tMWlti»liy- h @8&3&> «b * 

&m^mmm&n&&mt*mzt:m^&m®&*^>">x** mmos f 
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mx *) £^§&s$£M£#^ -fvy -> a >imo s fetch 

but, ^oe^^^^w^SB^^^^^e^affii^wmTti-t** 

3^f'^i: Sr^-C * h Z. t tt^CMOS iHt^&o 

[If ^9] ff^8Ci3^T, 

jny^y;*;* > HOMO S F ET^fV ~fVv y a >IMO S i:f ilftx.t± 
lEH 2 * f y y^jltr - t h~?Z> CMO S Sl&Ofc&ft^iSo 

[Iff^lO] ff;fc^9 KiS^T. 

[If ^ 1 1 ] Ini^M 1 0 K*5V*-C\ 
-LIEU 3^f 7 7°C^v^-c±ie«-^fEit^^i3V^-r^TOM0 S F E T**± 
ffir-V -7 y a >aMOSFETT^otiti^-l^P B UtSt, _tlHH 1 

& d £ tt-SCMOS IIII&<E>£&j£'ffc;£fe J 

[If^l2] |f2fc£8Kj3^T, 

>^ > hSMO S «t *) i> Ll^f^$^|2i>^>^^ > HMO S F E 

tc-T^. - t ZtfrWit-fh CMO S Illf&OE&jHt^&o 

[ff^l 3] lf^8^v>Ll 2©v»f^i:ii^T, 
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[If jfag 14] il07'J^7 p 7n7 7 0 <7)Hi^ii2^7 , J * y'y U y -7° 

±15*31$*- h <T> 7 y y 3 >IM0 S F E TTISJ&S HZ 

^^x>a^^> hSJOHlMOSFETi:^(7)L^v>'fiSI±^2 L§vMfi 
«I±-e&&^>^>*> > M<7)f 2M0 S F E T t £M^U 

umm 1 7 ] 1 6 tcjov^-c. 

£ o -ete-s-oit $ £ fir 7 a w 7j hi % £ m k l , 

±S£*1»>M0S FETti, l**»EOM0 S F E T-Clli?^ i t 

umm 1 8 ] tmm 1 6 K*3v>t\ 
iM0SFETt«^ti, zommmmt. ±12112 Li^«»i>^> 
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[»« 1 9 ] If ^ 1 6 Kfc^T, 

±SfiT^-n^(oI{^(0^ -t,, «yrL^^«^-r^>MOSFET(i±fS^l L£^<fl 
^j±a)JLy^y^^ y h SMO SFET^ii/\ ^idMO S F E TRZf* 7s>r~ 
K^$clU3§{i_tKfil2 Liv«)±(7)x>A>^^> fSMOSFET^fflv^ 

[0 0 0 1 ] 

z<D§tm&, ^m^mtM^w t cm osmfficDn&ikJj&^mL, cmo 

[0 0 0 2] 

ttitbfiA^^v^T{±, 5fe^MO s fe tcdv -?mm- t & f£*m2joigsn 

^W)^«t^PfO^»ii^(llo^#2»#:*II[IIlf&^g^#^¥l 1-19 5 9 

itt^f-^sstco^T, m^mm^i&'oxm^-hmio&rj va ^ms^bz 

J: 9 ^16 L I ^ItE^M O S F E T I: J: l9f#J&-t&o ±IE<OJ:^&M 
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OS FETtilL^^ltt»f:^t Lttif 2 001-015704 

[0 0 0 3] 
1 ] 

#Hfl¥ 1 1 - 1 9 5 9 7 6 
[#St»c2] 

2001-015704 
[0 0 0 4] 

[0 0 0 5] 

SWfCt^CMO SIIIj&<7)i$jilfc^&£Jim-f fcKab& 0 HB^Olu 

[0 0 0 6] 
[9MB * fif Z>tz*> o^m 

*m k is v > x m ^ $ n & %w <o o ft ^ w * *> <o <Dmm * m^- k -r or, 
TiBoao-e^So -r ^ n y tm^izx lom^owo ft* 

1 —M<r> 7'j7 7°7n y y H5&(7) m na&tt h frfz C M 0 S M$L<DW&M m^mr 

- hmffifrhK&m^fcmwt Lt\ ^>/n>^^> mmosfettim 
m-%mm&&t. wifcflo»!y-MiK«Hx^^> > ^smosfe 
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o^A*, r-V ^1/7 v a >SMOSFETt:Siix.'bW-^:J:ot^ 
[0 0 0 7] 

%m \z. & v> X £ 3&9§ <£> 9 *> fl&Oft^ ftj <7)®EH £ ffi Jji 1" ft 

xv^^xr/ MMO S F ETtilL^i: £ K±UWfm$*i&fm^W.K.Mn 
[0 0 0 8] 

v^) ^ib*S3iiWLl IE *#^>M O S F E T Oift*^ t: J: o t 
f#J&£ft.?>o L^vMitOMO S Zft&<Dm jr>4 >/7<^K-Xi^i 

[0 0 0 9] 

n^f^y ( 1 ) -eta, iiofy * fvm-^ytMZftte o m^^mmw 
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[0 0 10] 

El 1 y 7° (2) -Cti, #/^<7)^) ^<OfV W"f (Delay) #7v£& 

&<> oi»), EI2^7jrf y ] ) yzfyu y?m&FF 1 t7 

i; 77°7Dy7TOFF2(7)J:9^2007 l J 7 7'7n^7Wt^ ^(DffllzW 

[0 0 1 1 ] 

El 1 (DXf- y 7° (3) Tl±, ±MmfcZfttz'***lfo&u-tZ>*:)\'<ntip-Q7*4 V 

Oi7i:> -fiv^;v3 £fflttiU ^-^^g®Vtht;g§^x.^>o 
[0012] 

Eii60^T- y7 o (4) -eti, ±ies§^x.<btLfc-t;K7)T-v Wli* 0. 6^ 
>rwsK£n#ra (noops) ©o. 6^:tt, fi^f^^iiu 

7 2 0 p s £Jfffi1-£ 0 
[0 0 13] 

EI 1 (D^y-y 7° (5) T?fcJ\ ±iett#$^/c^V WfiS5&*g8SieK<fc 
t^O^^t 9o oil), @2©i^ K±iE«1g;VthKg£&;i<b*L*:-lr;V3<0 

i/^i^7 2o P st Lx^n<omMmm^3 1 2 0 P s £*#>t, b«<^> 

3 0 0 0 p s &Tt%2>fr<Dmfc*1 : T do 
[0 0 14] 

IH 1 <DXT y 7° ( 6 ) Tfi, ±U<D£i K&tt<DmmW!Btf>* 3 1 2 0 p s t £ 
oT. i> 11(7)3 0 0 0 p s J^TT?£>4 <h ^i:i±, Lfc^UOt^TO 
/^Afimi&VtMZWl&fez-btltzfrZmfcL, EI 2 O «fc 9 C-b^3 0*«V 
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» " # 

Wm&$LV>WL\%frh±M(0& o HSU® 
[0 0 1 5 J 

H 1<DXt v7° (3) -Cli, ±|Bra«|H7|c^«1g:Vth-b;Hr^t>JS:^-t;n ~ 
2, 4, 5 <?3 TV W #7C§&i§5Vth-fc;i/£tttfiU »£Vth-t;WC 

«§^^^o oil), El 2 K^Ltim-Cit— #a^-t;l/4 SrttthU zttzmfe 

VthHfll#tfex.So 
[0 0 16] 

ii^T^ (4) -cii, ±ga«s»ix.^*Lfe-t;i/07''f wtt*o. 6te 
x.btiz>wi<niifl'Z DmMmm (9oops) £o. 6§clt, ^avth^a 

IM^tLfc-t^S^f-f U4m* 5 4 0 psi: LTifffi-r&o 
[0 0 17] 

0 1 <DXT-yy° (5) JtSEtHTSfifcrV l/^fft^glfCJ: 

^OfiJ^^^ff do oiD, HI 2 j: 9 t;M^^£Vth^fi§^i.^tt^-t^4 <o 
r-i W<fi£ 5 4 0 p s <7>i 9 K^jELT. frfr2>/*7>"C<D&tf<DMW&iStf>*2 
7 6 0 p sWCtWt, *-*i5&*i«tf>3 0 0 0 p s^Tt^*^JpJ5c 

[0 0 18] 

±|S^f7^ (5) £*3V>t\ ±ieio<D/UOtV V^f^llii H/J^ 
v>t$IJ;g£;h,f~£<b. TsTVf (7) KiS^T^O^TO^yUro^TTV U 

i:(i^f '7 7° (2) K|5«K m&e>x-T'yzf*m*)&-to 
[0 0 19] 
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Ztifzteb, (8) CUwt^UWfV 1/^ ^ff-> U 1/ - y a > L 

[0 0 2 0] 

®2<OJ:d^> yUl/-v3>i:J:D, m&mffl&BWMX *) i>SK&%^A 
ZWO&L, Z<D^-emi<D*7-y~7 (2) J«0#!:3£?T 9 £ 9 K LT i> X v> 
o ifz, XT V? (6) K&^T, 3i^L/z^°X(7)1-^T(7)-fe;u^«Vth-b^ 

O S [I!i&T-Oftit5^jg^II]i&£IMt1-& J: 9 tc-TtLti J: v* 0 
[0 0 2 1] 

Xt yf (1) H^v^T, ^M^xv^Mf^M^tf^9«^ailIi^(i> 
yn -t y *r^<D X 9 K •? ? u it £ fifz C M O S K & v >T , -£ (Dm^Wi^W 

& CMO S®&<Dmmt7j&:Xli, ^4 ? n -fu^c ^tfOj: 9 ^t"v^;HS^ 
[0 0 2 21 

Sj&Vth-C^^MO S F ETIJ, y°V y v a >SMO SFETt 
IM^ti^o — fi£«J^T-^ /l"r>3 >SM0 S F E T ^ti-Ci/^ ^ti, 
^lUffN^^VMO S FETWf^tfi, HI 3 liZT^ir X 9 KY— Y „ v-xffi 
mffiVgs^0<7)Bf &C Kl/^f >\ y-^PiUffiflfL I d s «*IT^-C. ScJ2Jl± 

- K y-xr B m/±Vgs^o^Bf vu^ y. y-^raim^i d s^rL^rv^r 
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mv^ i d s ^> ? o z> i> <d £ v> 9 o 

[0 0 2 3] 

—mz V tWit^^M 0 S F E T IZ t* 'J - 9 % < > mtL¥- h 

o -^*at»±, fci-tsiavth, j&vthoMO s f eto'j -twmt^ti 
-rtu iftvth^MO s f eto'; -^m^^l-j i o o^, i o§r*i)i„ 
vth^f&v^Mo sFET^ttfflt^ t u - ^ wmmm-m.^mx.x Li 

fiv^MO S F ETia^£ffi^it£&«fc(i^& < Vth^&v^i^ Kl^ 

[0 0 2 4] 

gll^i/'T, Xf7 7' (3) Kfc^T, i^Vth-t;i/*BufS<7)«J; 9 twffil&Vth 

, Xf';y (6) KisnT, 1 ocO/^^(7)i-^T(7)-b;l/^Vth^f>fg:Vthlce 
S|j|x.^H*v>-c^ilMttwPJjtL*v^§JC, (3) Kisnr. ± 

faS § & x. <b tt tz \& V th-fe ;i/ co ■*> j&* t) ft i> M </ K 15: V t h-tr ;V £ 41fg; V th K g § 

th-fe 1 01@^O^g:Vth-^r;^^fflv^i#^^'e[BJl: , ; 

Sfc3&**UJn-r*it fc440T?> #i;t(£UiSe|g:Vth£ 5i@^D£-£T. Sf&Vth-k 

[0 0 2 5] 

®HSj<O0. 6fS£ LfcOfi, ffifEOJ: 9 K&5e£*LfciSVthfcS1g;Vth£<Z>*l 
JifW4H#i:j: 9 «tfftfc&«-T?* *K SfiVthtilVthoftiftL^LI^II 

#U<7) «t 9 =5: Li^fjtSEBc&v^T, i^Vth<9^;i/£fg;Vth<?>fe;WCg 

MxCT5SB#P H 1^i^Vth-b;K7)MMB#rBlOO. 8f&ejKfci-*Uf J:v\, 
[0 0 2 6] 
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— m<^^m^7r^nx^^o fajx.if, i^vth^Mos fetkj; <omj&L, a 

WMX&h 3 n s e c ^Si^i^ ^^U«fLT, f<7)— ^X^m-M LX 

l$JMrc*&3 n s e c JiUrt t J: o \Z.-$Z> Z. tifiX^ ho 
[0 0 2 7] 

X, MOSFET^iSVthO^ ®Vth<7)<^> fel&VthO*. &t>*E5 Vthfcl&V 

th(3o%) > nvthtm^vth(2%)tLtz^(D^K^K(nm\^mmmrf^9y 

;^jm : M<Dm4&tf7F£tiX^Z>o &T<vm l<DXd ^itiVthOMO S F E T £16; 
Vth<7)M0S FET^fi^m^r^Kjj^^Jtfi 1 . 2 5 0£ n {Z^rtHit'm 
<X£%^ 0 ttz, iftVth^MOS FET^^TSftVthOMOS FETt:Ct 

2 2 0 O J: >) \z-X § < & <9 1" r T^tfj-? (i & v> 0 
[0 0 2 8] 



I 


i 

I il5Vth<7)<^£ 1 


i i 


I 


I t Lfz£?<D 


I t Ltzno i 


I 




1 nrn.it I 


I 

I i^VthO^ 




1 1 1 


I {&Vth<7)c^ 


|1.25 


I 11.66 I 




11.75 


12 2 0.0 0 I 


I i^Vth+fg:Vth(30%) 


11.25 


I 4.2 0 I 


I ^Vth+S©Vth(2%) 


1 1. 7 

i 


I 5.5 6 | 
i i 



[0 0 2 9] 

fit-, SSVthOMO S FET<ht6;Vth?>MOS FETt^t*^^ 
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k ti N <; - ? m^it-e^ & & ^ v th<D & * m v » tzm^- K Jt-< x & a ® Jggfe#-C 

cmc^LT, SVthWMO S F E T tftfiVthOMO S F E T t^iBl^ 
[0 0 3 0] 

n^iaK«usy f 'f^^^ifeaiiK«R**srit$^ ^ y -?<Dmmz\t i /o (Am 

[0 0 3 1 ] 

OSFET(:if)«$^o _hfiS5»!<7>Vth<h Ltl±, fy * M&SdU&r 
ffl^ibtLASfiVtht, ffiVth&tfi&VthOf&i::, JWH&VthfcJPRfc VthO 2 

[0 0 3 2] 

^T-'v^^anif&ti. A^f-^-a, b, c, d, e, f^UloofflM 
^x«^£2*l£o LXli&AUm^a, b, c, d, e, frtMW* 

o ±ffi#A£Kf-^a, b, c, d, e, f (±. buISE! 1 n \z*fi?iiifiy 'J 
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[0 0 3 3] 

znmmwnrv iHMtxcti Lfci&giiii&^sjL-c 

a, b, c, d, e, f ^^T^a^tB^J'fS-^tilll^ L&vvftfc^I&S^- 
MUKl^lfilttTttl^I^n^ i h^^o 7r>7^ M£<7)#W >/^-^@I&^ 

v th> ^> ®i£ v th ^e§m^^>tL-c. tn^ni ^ x a*# <b h t v om^tem m 

[0 0 3 4] 

MOSFETtlftVtht LTOfo^^ya >lM0SFEThOt^ 
■ttizx. ^mf&Zti&tf, ±tlj-y^y^jy hMMO S F E T t LTfiSVthO 
MOS F E T hfgVthOMO S F E T <D X. ^) ^^X<DM&^WM 

^511" & &<W&*U;ffg:Vth& "hWTLhKh i^CLTU^o 
[0 0 3 5] 

■7*v^ MraaHlM^-e(i> ±fSc0J: 9 ^©VthOMO S F E T (t"V 
•7 v a >M) hi^VthOMO SFETi: £j£ffl1"&o MO S F E T<Dl£^5Htti 
l^a-t^^-jiTlf t^^^o MOS F E T<7>>; -^m»iL(iVtMittc^tLT^ItMi5: 
fit) ^itJp-T £ tz f^l/7y3>I(^^K*V thli £ Ttf fcM O S F E T 
(i'l -^m^^^v^ 0 -^(Dtztb^ T4 -fV y v a >gy<7)MO S FET^ffflt 
y^4mf^mi)^?mn<V*&iitfh^tztztb^ «OCMO Sdli& 
-Ctir-V >MO^f6:Vth<7)MO S F E T(i^ffl$tL^^o/c 0 L^L 

. ^l&VthOMOS FET£fflv^-b;Wi, i^Vth, 16: Vth^l*^ J: 19 & 

Ct\ t-V / Pr>3 ^M^m&VthOMO S FET^^'Jf^ #;i^yUl<7)^ 
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[0 0 3 61 

^^tv^o f-?/UT1i, try h 0-6 4 (bit0~bit64)^i3tt*ffi5: 

>/^-^HJjE&{i|SID<i^VthX{i®Vth^«fflL, h 0-6 4<DtH>t!^^ 

[0 0 3 7] 

T-J-n^Hf&fi, ©Vthti^Vth^^^^tL^o #iJxJ£\ EI 8 K^c-f i 9& 
MKdaJKTii. MSjMO S F E TQ 1 t Q 2 ^j&VthHJ: Ofl*J£$*t, Sbftnffi. 
^Mt ^. l&tlM O S F E T Q 3 ^ V thC J: fr&o Ti~u^M^<7) 

m : MMM 0 S F E T -Cffi® V th^jg: VthOMOSFET^ 1" * t * 

fcTC* * «aE«-CS© V th. ISVthOMOSFET 1" * £: M»m^J & 
#<&oTLtdo znfztb, tllOMO S F E TlCliUVthOMO S F E T 

[0 0 3 8] 

F»MO S FETE|g&K(iVth«:^MO S FETMt^M^ 
£>&7& 5 \ V th^ftt f -6 t ^ ^ < ^ o T L I U F«11 ^ o f-t 

•fix*- K»««fcl*fiVth£teJB'r*o :<0i?(at, Ttn^UKfli, 

[0 0 3 9] 
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Slll^tif&Vth^ J: l9^$tt^) 0 ^ ^E'j T P-f fiv^Vth<7)M0S FET ( 
[0 0 4 0] 

i<7)/i*X jtf-t'J T W*fl7>(iiSbVth<7)MO SFET^fffl LT^iMI^OM 

£o c\(Dtztb, Sf&Vth^MOSFET^^ffl-r^i:. «1&V tMbf^ift < £ "9 
MOSFET^ffflt^CiiaotV-^ti^ « L £ tfb h Z> U Jt <o M i§ 

[0 0 4 1 ] 

l&HiVth^ ? itb VthOMO S F E T^ffl hti%> 0 X, ^ v Y %<D&m£h-o ^ <D 
§&tk%Wx-2>tz£>K, MO S FET<7>L£v^mi±VtMt£$c— 1"^^^^ 
re.*, {il^J K7^/^l»I.MO S F ETIi, (7) tf y b J*M£TUI.£ <h |WJ £ 

vmz-f&t, V-yisfL^^^otL^o fit?, iftVth^rfflv^o 
[0 0 4 2] 
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[0 0 4 3] 
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